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imm^] mmm 
m^m 1 ] rm-m^ ( i ) 




m^ms] rm-m^ (in 

[ft 2] 



Ro-HC— CH 



H 



H 



i? 

"C— Ri 



n O 



(II) 



mL. Rptt. m^'Sa, xji, - (cHg) 4-, tr^it- (CHg) p-co 

- (3Z:T% l^fe«2) , #RjfeJ:tJf#R2tt, ^tl-?tl^!ftiS{C, I^tK 



1 
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3 * li 4 tcfH«(Z)Ml^^'tt ft 



[»^:^6] Rq:6'5, r- (OCHgCHg) ^CHgNH-^fcliR- (O 
CHgCHg) nOCHgC (O) NHCHgCHgNH- (3Z:T% Rli, H-, C 
H3-, CH3C (O) HOOCCHg-, HgNCHgCHgNHC (O) CH 
2-> t;tli7K^'f4SeS, mli, l~3 0 0 0) T'llSn<5»^:^3 *;^:li4 

CM^«7] TIH-^^ (III) 
Cffcs] 



H 

N— CH^ 



(CH2)q--jf- 

o 



-O— -Ri 
-O— R2 



(III) 



b < U d'-y- ^ K^^fls, ^ ^ U L < U zi'^ K T' ^ If 
[0 0 0 1] 
[0 0 0 2] 
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^v-f ^n:^>'xr, i^m^^mm. ^m-^yv--. mmmmmi&m(Dmm^n 
, -^m^mi. mmm. mmm. mmm. if^mmmntLx^mmx^^o 

[0 0 0 3] 

, Axu^ (Axjfii^^) , Axmm. AX!km^(Dmut.Lxmmx^^. t 
mmMi^m^mmhx^mizm&t^:^mmitmtE(otz6miL-^nx\^t£\>^t 

[0 0 0 4] 

K J: i) ^0m^i)m i^nx^r=.o -^v^^^yjL^iyy^s^'rzyjv^y^yT^i^ji 

vymMr.^^mA^mm-'i^m.m^^ziLtim^^tix\>^^ a. r. siivius an 

d M. J. Zuckermann, Biochemistry, 32, 3153, 1993) „ 
[0 0 0 5] 

®*S:it^^jMII#:tc^^$itT> :^*{C#€.;^^ ( U n > if :^ > h ^iC) 
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[0 0 0 6] 

K}^\:>xmm^^^^mmm'^^'&^zt.ti'^x^^ mwnLLx. j. i. r. moo 

rs and F. Vogtle, Angew. Chem. Int. Ed. Engl., 33, 2431, 1994 ^) o 7^ 

jm^^ibm^^ti^y'y \^V'^-itm^(D^':r^ }^^mmiz.m^xm^i:.n^n 

m. G. DenkewalterPjJC J: DlaibT^^Stlfe (JKH#ff4, 2 8 9, 8 7 2 

(19 8 1^9H1 5BmW o e^3f5, ©ffl/^y^^-F^^tCjiS^^ig'a*^?! 
itStl (J. P. Tam et al., Proc. Natl. Acad. Sci., USA, 85, 5409, 1988) . 

mitmzm^-^nx^^). mb\>^mmm^tLX0mm-fy^^m^tix^^^ d. g 

itsov et al., Angew. Chem. Int. Ed. Engl., 31, 1200, 1992, T. M. Chapman 
et. al., J. Am. Chem. Soc., 116, 11195, 1994) , MtS.. ^V^^^iC 

«lK(^®R;lcffiS5:jJ§^$-&feMai^ffi7'> KUV- (A. P. H. J. Schenning et 
al., J. Am. Chem. Soc, 120, 8199, 1998) -^MeSSrSS-^SitfeT^^ K U "7 

- (P. Singh, Bioconjugate Chem., 9, 54, 1998) ^>i)'^|g^$tlT V\^o 
[0 0 0 7] 
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[0 0 0 8] 

uy) o-^mm^miz^wcomyf^^s^mA-^itx. nrmz;^^m-(Dm^m 
^y Kn ^mm^n^yT^^fsimzmix^^. •^h\zw^>i&. 

[0 0 0 9] 
•ttAt>%. TI2-iK^ (I) 

[0 0 10] 



[0011] 
[0 0 12] 

*|g^cD^* Lv>M^lcJ:nii, TIH-ia^ (II) 
[0 0 13] 



[^b4] 
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RoH-C-CH 



H 

.N- 



H 



■C— Ri 



X— N C— 



n O 



<II) 



[0 0 14] 

Rgli, i^Tfc-ffiS. Xit. - (CHg) 4-> tfcit- (CHg) p-CO 
CO 0 1 5] 

*^^®ll2(Z)^^LV>ffi^tCj:ti«, TIB-IS^ (III) 
[0 0 16] 
[-ft 6] 



Rq-- 



c- 



(CH2)q-jj;- 



-O— Ri 
-O— R2 



(111) 



[0 0 17] 

mil ;&l,^L4©Mles:. qii, it.t:Lit2i rm^ti^mn^^mm^i^^w^m 

[0 0 18] 
[0 0 19] 
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[0 0 2 0] 
[0 0 2 1] 

S^JC. *|g^{C^VAT, Rgii, R- (OCHgCHg) ^CHgNH-tT^li 
R- (OCHgCHg) ^OCHgC (O) NHCHgCHgNH- (^Zll?. Rli, 

CH3-, CH3C (O) HOOCCHg-, HgNCHgCHgNHC ( 
O) CHg-, mli, 1~3 0 0 0) -e^-t^il*^T'$5 

o 

[0 0 2 2] 

Vi/y. rTsn'y^y, f)\j^xy. y7.n=y^ym.. -feU>, 

2o®4)-ll^5KSglC|^b^2®1^|g«S:;^-t<5HWIg'f$r^ ( 1 

2o(7)7R>^T^ y^^r^-r-s y y;!/^^^, r7.n=y^ym 

. $>SVNlilo®p^3§gT^ 2o©7l^j^;5j;i/;i<^i/;i/S$:^'r<g)T;^>'1^=^ 

*U»J^ff*L<. 4ticy Lv>o 

[0 0 2 3] 

*l§0^lCfflV\P)tl<5i^*'f4S (R^fe<J:t>'R2) 1*^ Fn >®43^HS*5S{C^ 
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^^it^mm(Dmy!^^m. mizmtyi^mm T;i/=^r;i/«) *w*b<> 

[0 0 2 4] 

hWt. -^^vjim. "^yrijym.. ^^vjvm. hVy^:^ym. ^vy^^ym. 
^yii'r^y-^m. ^^)vs.^ym. -r-ifvym. 7s'rr')ym. Jf-y'iyym 

[0 0 2 5] 

hVryjir^y. v^h^ftyjvr^y. ^yiiT^t/jir^y. ^^^-^ 
'f-)v-\^y=t/)vr^y. N-:f^^ji-7-h'97'i/)ir^y. n-:^^}]/-^^-*)- 

y=i/;vr^y. N-x^;I/- K7'>>;1/7^ >, N-x5^;i/-7^ h^T-*i>;i/T^ > 
, N-x5^;i/-/\^-y-7^i/;i/r ^ N -:/n K5=-*$/;br ^ >, N-^u 
ifji-'rh^'ri/JiT^y. N-':fu}^ji-^^-*)r^t/jir^y. v^\/^)\/r 

[0 0 2 6] 
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fii (cM-a- L T ;i/ =^ ;i/ u -12 n - H-Hfn r ;i/ n - ;i/ ^ i: t)^li-;p||fD r 

[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

) 400-500, 0 0 ommcD)^^^. ^^\^^imm^iz7^ jm. 

[0 0 3 0] 

, y;i/zi-;?., >';i/^h-x. ^Sri/n-:^, ;!f^^h-;^, v^y-;^. 



g 



ffiIE# 2001-30g042g 



#5p 11 — 245731 



[0 0 3 1] 

^:;/"5^K^sa^®Mi:LT, ^y ^-uA^ym^m^A Vi^^y. me 
MH^, y^zf^}j-¥y. n^-ffy. ^3^y. '^n^7^^)\^i}y^mm^ 

(jKU) ;}-:3|ri/X5^l/>^^^|;«, 1 0 0-1 0 0,00 

om.m(DS^)it^^^:r.^Vyi)mt.h\^f)K r;njC|5S^Stl^ _tlH 



[0 0 3 2] 

2j5:|§0^^CfeV^T, ^f^LV^)^;^tt* (Rq) ti, R^lt. R- (OCHgCHg) 
^CHgNH-^feliR- (OCHgCHg) ^OCHgC (O) NHCHgCHgNH 

-'^mir:it.f)^'^^.. Rtt, CHg-, CHgC (o) hoo 

CCHg-, HgNCHgCHgNHC (O) CHg-, * fett;!K^'l4SeM> mtt 
, 1~3 0 0 0-efeSo 
[0 0 3 3] 



[0 0 3 4] 

?iklC, -JK^ (I) ~ (III) lCj3V>Tn= lT'feS«-^{Cffi^-tS*^^(3D 
h 1 {CzRt" o 



1 0 
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[0 0 3 5] 



lit!] 



^OLJl^-h 1 (n = 1 <Di»d) 




Fna : Fn5-R2 



(B) 



Fni-< 



,Fn2 : Fn4-Ri 



Fn2 : Fn4-Ri 



Fna : Fn5-R2 



Ro-Fnx:Fnt 



(C) 



Fna : Fns-R2 

(D) 



[0 0 3 6] 
[0 0 3 7] 

Rj-Fn^ (MjiMfl^f^) ^J:Uf7^3glC;SfS:i4Wlg»Fn5S:^t--5i^;!K'l4« 
FngilWIg^Fn^, fc^J:t)fW|g«F ngilWI^^F ngilJi, ^fflStCS^S LT T 

(B) htS^^^. Z(Dit^m (B) S:S?£{Cj:»JBJi^Mb-C^b^tJ 

(C) IC^glbfe^, *Sg{CMf&ttWti»F n^$:;tt-<Sm7K^^«®#t^&^^Ro- 
F rij^^SfS^it^r iltCJ: n = 1 T'fe-Sfb-^i^ (D) ttm^tl^o S^^'ffi 



1 1 



ffiE#2 0 0 1 -3 0 



11-245731 

[0 0 3 8] 
[0 0 3 9] 

mz. -m^ (I) ~ (III) izi5\f^xn = 2x&^m^izmm^^:^mm(D 

h 2 iZBto 

[0 0 4 0] 



1 2 
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I 
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lit 8] 

K 2(n = 2 0!)it^) 



Fn2 Fng : Fn4-Ri 

Pc-Fni — ^ + 2Fni — <^ 

Fna Fna : Fns-Rg 

(A) (C) 

^ ^ ^^"2 : Fn4-Ri 
Fr\2 : Fn-i— 

' Fna . For-Ro 

Pc-Fn,— < 

Fn2 : Fn4-Ri 

Fn3 : Frii — <^ 

Fng : Fns-Rg 

(E) 



>Fn,~<^ 



Fng : Fn4-Ri 

Fnp : Fni— C 
num. / >n3:Fn5-R2 

Fni- 

\ ^ .Fns : Fn4-Ri 
Fna : Fni— <^ 

Fn3 : Fn5-R2 



(r) 



Ro-FOw 



Ro-Frix ; Fn-j 




Fn2 : Fn^— ^ 



Fn3:Fni— <^ 



Fn2 : Fn4-Rt 
Fna : Fng-Rg 

Fn2 : Fn4-Ri 
Frig : Fns-R2 



(G) 



[0 0 4 1 ] 

z.(J^^^\%. h 1 (c^-t^fc^i^ (A) 2^^;i/*a)'fb-^% (C) i: 

)x%^^x\t^m (E) sr^figb. z.tx.m.'^mx^xit^m (f) ic^^bfe^. 
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[0 0 4 2] 

[0 0 4 3] 

ttcL. -m^ (I) ~ (III) izis\i^x n = 3x:&^m^izmm-t^mmm^ 

it^mit. ±gHffc^tl (A) S:2^^;i/4®^b^% (F) 
[0 0 4 4] 

$e>ic, -fl^^ (I) - (III) Ki5\i^xn = 4x;&^m^izmm-t^nm^ 
j&it-^mit. ±m^t^m (a) ^2m'^jvm(Dit^m (h) iiMJSs^-B:, 

■t^^LHti^X^^o 
[0 0 4 5] 

tLxrxji^^ym, ^;l/^^>^^$:Mv^fc^-^^c^i. (iii) icffl 

[0 0 4 6] 
[HWJ] 

mM-^n^^(DXitf£\>\ ^fe, je^TonjgMicjsi^s^k'^^fe (^^#:) i~2 

[0 0 4 7] 

^iSMi 

G) . i^;?KS{C2*©T;i/='r;i/»$:^-r5'fb^tl (n=l) ^^^Lt^, 
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[0 0 4 8] 

•tfjtt>^. L-Vt/y (5. 1 g, 3 5. 2mmol) , p - h;i'X>::?.;i/;jx>^ ( 
14. 7g, 77. 3imo\)i5^Xf^yV)Vr)]y^'-)\/(lA. 0 g, 124. 

immoi) ^mB^y^y oomD izmm^-^. ^^Ti^^^^hfjtff^h. lo 
i^jijiy^^jixumi't^v i/ymm^i ^B^mi^iiLxmr:L (is. og. ir 

[0 0 4 9] 

vt/ymmi^i(D^mfi^^: 

4/1) (^*/^*) : R f : 0.2 (^y X;j<^y h) , 
[0 0 5 0] 

|5«^»RIRX'<^ h;i/ (cm"b : 3034; 2952 [vj^_g (NHg"^) ] ; 1749 [v 

c=o ] ; 1600 [Sj,_g (NHg"^) ] „ 

[0 0 5 1] 

^H-NMR>^^^ (DMSO-d 6 , 500MHz, 6 (ppm) ) : 1.28, 1.4 

0 (m, 2H, lys jS-CHg) ? 1.51 (m, 2H, lys r-CHg) J 1.80 («, 2H, lys 5 -C 
Hg) ; 2.29 (s, 6H, -CHg) ; 2.70 (m, 2H, lys g -CHg) ; 4.09 (s, IH, lys 
a-CHg) ; 5.25 (s, 2H, -CHg-) J 7.12, 7.48 (8H, p-Tos-aroma.) ; 7.35-7.4 
2 (5H, aroma.) ; 7.67, 8.38 (s, 6H, -NHg"'') , 

[0 0 5 2] 

(B) u ^yymmi^KDT j mizmyK'\i^tLxr)i^j\y^^&.r<D^oiz 

LT#AL^Ca tt£t>^. AjV^^ym (3. 2g, 12. 4mmol) ^N, N' 
-Vt/'^U^^i/)liJ)V!^t^>( ^ \^ (2. 6g, 12. 4iimol) ^mB^UUiis 
;i/A{C^«?$-&2 5TCT'3 0^|^^#bfc#, Ut/>SI^^1 (3. 0 g, 5. 

1 2mmol) i: t> Ux-5^;i/T^ > (1. 2 g, 11. 4mmol) ^MUfeo 



1 5 



ffi|iE# 2001-3090429 



11-245731 

!Z^m^m^4x:i! 1 zmmmnh. ^^:^y^;i^- (G4) T'liiibfe^, m 
m^m&^^i^t^o m'^^^uuTis)v2^ (loomL) iznmm^-^> mmi-h 

^I^xm^Lfc^. mm^m&^^bt^. i^^J-^^ (2 0 0mL) is^h^X.!: 

feUi/>fl#*f^2$:a^Ei@<$ii:LT#Jt (2. 9 g, IR^7 9%) . 
[0 0 5 3] 
Ui/>fl^#:2®4)'^M^: 

4/1) : R f : 0.53 y h) c 

[0 0 5 4] 

nmM7.^^Yy\^ (cm"b : 3311 (vj^.g (T^ K) ) 5 1748 ( v (,^q 
(X>^7^;i/) ) ; 1640 (V(,^Q (T^ K) ) ; 1553 (6 j,_g (T^ K) ) o 
[0 0 5 5] 

^H-NMRy^'^^^ b;b (CDC I3, 5 0 0MHz. 6 (ppm) ) : 0.85 (t 
, 6H, -CH3) ; 1.23 (s, 50H, -CHg-CHg-, lys r-CHg) 5 1.46 (m, 2H, lys 8 
-CHg) ; 1.58 (m, 4H, -N-CO-C-CHg-) 5 1.66, 1.82 (m, 2H, lys /S -CHg) J 2. 
12, 2.20 (t, 4H, -N-CO-CHg-) J 3.16 (m, 2H, lys e -CHg) ; 4.58 (m, IH, 1 
ys a-CHg) J 5.13 (m, 2H, -CHg-) : 5.65 (br, IH, -NH-CO-) ; 6,16 (d, IH, 
-NH-CO-) ; 7.29-7.37 (5H, aroma.) . 
[0 0 5 6] 

(C) Ue/>SI##:2 (1. 5 2g, 2. 13mmol) h>/ ^ J 

(10/7 (^«/^i) ) Ic^jK^it, im.%(n>im\'C'i-V^)'0 
himWi (3. 4niL) Sr^iDbfe. d^SiS^-^^^ 2 5 -CT' 4 ^^M^bit 
lM^i&^>^C^?K^^*b (pH3. OtTO , ^^$:Mi±IS?^t^Cc 

0«thbT#fe (1. 3 g, IR^9 8%) , 
[0 0 5 7] 
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4/1) (^»/^*) : R f : 0.45 (^y h) o 

[0 0 5 8] 

IR (cni"b : 3305 (vjj_jj (r^ K) ) ? 1721 (v(,^q 
) ; 1638 (vf,^Q (r^ F) ) ; 1553 (6j,_jj (r^ F) ) c 
[0 0 5 9] 

^H-NMR (DMSO- d 6, 5 0 0MHz. 8 (pp«) ) : 0.84 (t, 6H, 
-CHg) ; 1.24 (s, 50H, -CHg-CHg-, lys r-CHg) ; 1.36 (m, 2H, lys 6 -CHg) 
; 1.47 (m, 4H, -N-CO-C-CHg-) 5 1.55, 1.67 (m, 2H, lys /3 -CHg) ; 2.02, 2. 
09 (t, 4H, -N-CO-CHg-) > 2.99 (m, 2H, lys e -CH2) ; 4.14 (m, IH, lys a- 
CHg) ; 7.55 (br, IH, -NH-CO-) ; 7.78 (d, IH, -NH-CO-) ; 12.23 (br, IH, - 
GOGH) . 

[0 0 6 0] 

MS (FAB) : C^^Uj^N^O^iZ^^^rmfMrn: e 2 3. 0 ; : 6 

2 3. 5 (M"'"H) """o 
[0 0 6 1] 

C^^Hrj^N^O^lZ^^^XO^^m'^m : tmm : C 73.26; H 11.97; N 4.50 ; M 
MM : C 72.39:H 12.43: N 4.74o 
[0 0 6 2] 

m (B) i3j:t>* (c) tmm(Dmmz^i). ^n^nB^mw(Di:^rj\^^)i'Jty 

ymmHi^ ii^^U^h^Ji U i/ 4 i: t; >:;^';^7^ T n >f ;i/ U t/yMMi^ 5 

) «:#fco 

[0 0 6 3] 

4/1) (WS/^S) : R f : 0.40 (^y ;^;K^y h) o 
[0 0 6 4] 

IR (cin~l) : 3305 ( v (r^ K) ) ; 1721 {v (;ij;i/3j<-;b) ) ; 
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1638 (V(,^Q (r^ K) ) ; 1553 (6jj_g (T^ K) ) „ 
[0 0 6 5] 

^H-NMR (DMSO, 5 0 0MHz, 6 (ppm) ) : 0.84 (t, 6H, -CHg) 
; 1.24 (s, 42H, -CHg-CHg-, lys r-CHg) ; 1.36 (m, 2H, lys 8 -CHg) ; 1.47 
(m, 4H, -N-CO-C-CHg-) ; 1.55, 1.67 (m, 2H, lys /S-CHg) ; 2.02; 2.09 (t, 
4H, -N-CO-CHg-) ; 2.99 (m, 2H, lys e -CHg) J 4.14 (m, IH, lys a -CHg) ; 
7.55 (br, IH, -NH-CO-) ; 7.78 (d, IH, -NH-CO-) ; 12.23 (br, IH, -COOH) 

o 

[0 0 6 6] 

mM^u-^hif^y^- iyvitj^jizfu-h. i5^nni^;i/A/;*^y-;i/ ( 

4/1) mM/mM) : R f : 0.53 (^yXJK^y h) o 
[0 0 6 7] 

IR (cm'b : 3305 (vj,_g (T^ K) ) l 1721 (v^^q 
) ; 1638 (vj,^Q (T^ K) ) ; 1553 ( 6 (T^ F) ) . 
[0 0 6 8] 

^H-NMR (CDCI3, 5 0 0MHz, 6 (ppm) ) : 0.87 (t, 6H, -CH3 
) ; 1.24 (s, 56H, -CHg-CHg-) 5 1.36 (m, 2H, lys r-CHg) I 1.48 (m, 2H, 1 
ys S-CHg) ; 1.59 (m, 4H, -N-CO-C-CHg-) J 1.74, 1.86 (■, 2H, lys jS -CHg 
) ; 2.15, 2.23 (t, 4H, -N-CO-CHg-) ; 3.17, 3.29 (m, 2H, lys g -CHg) 5 4. 
40 («, IH, lys cK-CHg) ; 5.88 (br, IH, -NH-CO-) ; 6.75 (d, IH, -NH-CO-) 
; 12.23 (br, IH, -COOH) . 
[0 0 6 9] 

(E) VAJI< h^J\yVi/ymmi^3 ii:iKVyi-^t/:ii^\yyt^&.r(DJ:'DiZ 
UTM-a-$-&fe» f?&t)t), i^JiJV^ yymmi^S (12 5mg, 0, 

2mmol) ^DCC (4 1nig, 0. 2mmol) UU^JlMzmML. 4X:X^ 1 

^mmwLf:^^. ^^m,ooo<D^j :^h^yr^j^^v^^yjL^iyy (50 

Omg> 0. Immol) t.P :^^)\^r ^ J \^ U Vy (2 4mg, 0. 2minol) 
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fz.^. ^'y7.y^)\;9- (G4) T'^ijgL, S;^'x5^;i/x-7^;i/{C?gT Ufe 

0 Omg. IK^8 8%) . 
[0 0 7 0] 

4/1) mm/mM) 1 : Rf : 0.73 h) o 

[0 0 7 1] 

I R (cm"l) : 3294 ( v (T^ K) ) ; 1634 ( v (T^ F) ) ; 155 

3 (8j,_g (T^ K) ) . 

[0 0 7 2] 

^H-NMR (CDC I3, 5 0 0MHz, 8 (ppm) ) : 0.88 (t, 6H, -CH3 
) ; 1.25 (s, 50H, -CHg-CHg-, lys 7 -CHg) I 1.32 (m, 2H, lys 8 -CHg) ; 1. 
63-1.80 (8H, -CHg-C-N-, -N-CO-C-CHg- , lys )S -CHg) ; 2.27, 2.38 (t, 4H, - 
N-CO-CHg-) ; 3.29 (m, 2H, lys e -CHg) ; 3.38 (3H, -O-CH3) ; 3.43 (2H, -CH 
2-NH-) ; 3.66 (PEG); 4.39 (m, IH, lys a-CHg) , 

^^C-NMR (CDCI3, 5 0 0MHz, 8 (ppm) ) : 14.12; 22.68; 25. 
74; 28.75; 29.34; 29.53; 29.65; 31.92; 36.35; 38.13; 59.02; 70.44; 71.95 

[0 0 7 3] 

^268^535^3°118''-^''^"^®^^^''*r : ItWffi : C 56.59; H 9.48; N 0.739 
; 0 33.19 ; MMU : C 56.88; H 9.87; N 1.07; 0 32.18„ 
[0 0 7 4] 

(F) ±12 (E) tmm<Dmmz^i}. r^v^^^>:r.^uy(Dj^^Mtmyi^m 
ii}m^j^^m'^t^^vMit^m^mr:Lo ^m'^Mo^wmitm^-r^fiK ^h-n 

A (0.88ppm, ZHxr)i^)]ym^m tnHV lyy^t^:^^JV'fu h 

yB (3.38ppm, 3H) <Dmmit^&.riZBto 
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[0 0 7 5] 

B = 2. 0) , ^V:t^i/:r.^\yy (^^*5,000) e;:;^7^Tn>r;i/U 
#-«;5 (A/B = 2. 0) , ji<U;r^e/x5^l/> (j>^*12,000) ili^J^-rrn 
^)lVi/ymm^^ (A/B = 2. 0) . 7j<U;fdpe/x^l/> (i)'^S20,000) 

hS^'>^xTn>f ;i/U s>>il#{*:5 (a/'b = i. 9) . 

[0 0 7 6] 
[0 0 7 7] 

(A) h>r;bU i/>il^^3 (eoomg, o. gemioi) hdcc 
(2 0 0mg, 0. gsmmoi) ^ ^ n D Aic^^^ 4x:T'i^raM#bfe 

Ui/>^#^1 (2 7 8mg. 0. 4 Smmol) :^'^Jir ^ J }^Wy ( 
12 0mg, 0. 9 6amol) S:^iS?L/fc^ n n JjN;i/A^?RlCfgT l/fe. ^©^l^J 

m^m^2 5x:-v6i^^mWLr:i^. ^^T^y^n^^- (g4) -e^iiL/, 

(^^: i5^Dn/iN;i/A/^^y-;b=6/i -e^i^bT^o 

;vA3()^^4°CT'SISH^bT7^h9A°;i/^ h^)ivyymmi!^T ^^MLfc. (a 5 

8mg, l|X^5 5%) o 
[0 0 7 8] 

■r h ^ AVb ^ h >r ;b U i/ymmi^ 7 0):$^^^^ : 

4/1) (^*/^») ] : R f : 0.45 (^y h) . 

[0 0 7 9] 

I R (cm~l) : 3305 ( v (T^ F) ) 5 1636 ( v (,^q (r^ K) ) : 155 
5 (6« H (T^ K) ) o 
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[0 0 8 0] 

^H-NMR (CDCI3, 5 0 0MHz, 6 (ppm) ) : 0.86 (t, 12H, -CH3 
) ; 1.24 (s, 102H, -CHg-CHg-, iys r-CHg) ; 1.51 (br, 6H, lys 6 -CHg) ; 
1.60 (8H, -N-CO-C-CHg-) ; 1.82 (br, 6H, lys /S -CHg) : 2.15 (br, 8H, -N-C 
O-CHg-) ; 3.22 (br, 6H, lys e -CHg) ; 4.43 (br, 3H, lys a-CHg) l 5.70-6 
.75 (br, 6H, -NH-CO-, lys a-CHg) o 
[0 0 8 1] 

( B ) i; ^ h >r ;i/ u -yymmt^ 3 (Dj^t> y (c p^v>^h>( )i u ty ymmii\ii 

4, s;xxTn>f;i/y i/>^#^5$:Mv^T. ±ia (A) tmm(Dmmz^v'^ 

[0 0 8 2] 

/I) (^*/^*) ] : Rf : 0.42 (^y::^;Ky h) o 
[0 0 8 3] 

IR (cm"l) : 3305 ( v (T^ K) ) ; 1636 (v^^q (T^ K) ) ; 155 
5 (8jf_fj (T^ K) ) „ 
[0 0 8 4] 

^H-NMR (CDCI3, 5OOMH2, 8 (ppm) ) : 0.86 (t, 12H, -CH3 
) ; 1.24 (s, 86H, -CHg-CHg-, lys r -CHg) 5 1.51 (br, 6H, lys 6 -CHg) ; 1 
.60 (8H, -N-CO-C-CHg-) ; 1.82 (br, 6H, lys iS -CHg) , 2.15 (br, 8H, -N-CO 
-CHg-) ; 3.22 (br, 6H, lys e -CHg) ; 4.43 (br, 3H, lys a-CHg) l 5.70-6. 
75 (br, 6H, -NH-CO-, lys a-CHg) 0 
[0 0 8 5] 

9-h^7.'rru^;vvtyymm<^9(D^mmm 

BM^w^h^^y^- li/Vitj^j],zfU-h. ^un-^)\/U/:f^9 J -)\^ ( 
4/1) (^4/^») ] : R f : 0.48 (^y>^7ify h) c 
[0 0 8 6] 



rniE^ 2001-3090429 



4 



11-245731 

I R (cid"1) 3305 (vj,_j, (7^ K) ) ; 1636 (v^^q (T^ K) ) J 1555 
[0 0 8 7] 

^H-NMR (CDCI3, 5 0 0MHz, 8 (ppm) ) : 0.86 (t, 12H, -CH3 
) ; 1.24 (s, 118H, -CHg-CHg-, lys r-CHg) ; 1.51 (br, 6H, lys 6 -CHg) ; 
1.60 (8H, -N-CO-C-CHg-) J 1.82 (br, 6H, lys ^ -CHg) ; 2.15 (br, 8H, -N-C 
O-CHg-) ; 3.22 (br, 6H, lys e -CHg) I 4.43 (br, 3H, lys a-CHg) ; 5.70-6 
.75 (br, 6H, -NH-CO-, lys a-CHg) c 
[0 0 8 8] 

(C) ^h^yjv^jvv tyymmi^i t^Vyi'^i/Ji^uy^ar(D^oizL 
TM-^SiirT^:. -r^itDt), ^h^rJl^JVUi/ymmi^l (2 8 0nig, 0. 2 
miiol) iiDCC (4 1mg, 0. 2mmol) UU^JVAiZmML. 4TC'ei^ 
mmWhttL^. 4^^*5,0000^7 h^i/T^ y3i<U:t=¥i/X^l/> (5 0 0 
mg., 0. immol) t?^ ^;i/T ^ 7 U i^'^ (2 4mg, 0. 2mmol) 

^^7.y-{;v^- (G4) T'SiSL, ^?K$:2;x^;i/x-7^;i/jc|j@TL;to 

y-;i,= 6/i (^4/^») 'e:*:|§^©M^MM-^#ll 0$:#ilbfe (4 4 
8mg, JR^7 0%) „ 
[0 0 8 9] 

-fb^i^ 1 0 (D^mm^ : 

4/1) (^*/^*) ] : R f : 0.78 (^>^X;K^y h) . 
[0 0 9 0] 

IR (cm'b : 3305 (v^_^ (T^ K) ) ; 1638 (v(,^q (T^ K) ) , 1 
556 (6jj_jj (T^ F) ) . 
[0 0 9 1] 

^H-NMR (CDClg, 5 0 0MHz, 6 (ppm) ) : 0.88 (t, 12H, -CHg 
) ; 1.25 (s, llOH, -CHg-CHg-, lys r -CHg) ; 1.35-1.90 (br, 22H, lys 6 -C 
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Hg, -CHg-C-N-, -N-CO-C-CHg-, lys /S-CHg) ; 2.00-2.45 (br, 8H, -N-CO-CHg- 
) ; 3.30 (br, 6H, lys e -CHg) J 3.38 (s, 3H, -O-CH3) ; 3.43 (br, 2H, -CHg 
-NH-) ; 3.66 (PEG); 4.48 (br, 3H, lys a-CHg) □ 
[0 0 9 2] 

^^C-NMR (CD CI 3, 5 0 0MHz, 8 (ppm) ) : 14.12; 22.68, 25. 
79; 26.15; 29.36; 29.42; 29.59; 29.72; 31.93; 59.03; 70.58; 71.95, 
[0 0 9 3] 

(D) _hgB (c) tmmommz^i). ^v^^t/^i^uyai^^&tmyi^m 

A (0. 8 8ppm, ZHXTJl^JVm^^m) li:^V Vy^f^j/^^JV^ 
nh>B (3. 3 8pp«, 3H) (Dmmit^&s-fiZB-to 
[0 0 9 4] 

;KU>r^e/x^l/> (:9-^^*12,000) il-r h^A;b^ h-r;i'U>>>,M#^7 ( 
A/B = 3. 9) , ^Vit^i/JL^Uy (^^^*12,000) ilT^ h ^XxTn '^;i/ 
Vt/ymmi^9 (A/B = 4. 0) , 7KU:t=ari/x^l/> (4>^«20,000) 
h^;^7^Tn>r;i/U 9 (a/b = 4. o) o 

[0 0 9 5] 
[0 0 9 6] 

(A) tr. h-Vi/y (1. 5g, 10. 3iiimoi) tMyi^ t - h ^ i/ ^ )i 

(6. 3 g, 2 9. Ommol) ^P:!i-^-i)'y (20mL) , (lOmL) 
iS^mm^N aOH (lOmL) (DM^^mizmmb. 2 5iCT6^r^M^b 

feo ^(DRmu^m^m&r 1 omLtvmmL, ^^^^yizxnmmmm^n 

ofco ^(^tfcit^:* (2 0mL) IC^^Sit, Iti^bfe^, LT 

t -::^hdr$/;!7;i/;}<~;i/a (Boc) xumLfcV i/ymmi^i liiB 

^m^tbXmt:! (2. 64 g, flJi^74%) . 
[0 0 9 7] 
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4/1) mAymM) : Rf :0.50 (^y:^;j<^y h) o 
[0 0 9 8] 

^H-NMR (CDCI3, 5 0 0MHz, 8 (ppm) ) : 1.27-1.58 (22H, -CH 
3, lys r-CHg, lys 8 -CHg) ; 1.74, 1.87 (br, 2H, lys /3 -CHg) ; 3.12 (br, 
2H, lys e-CHg) ; 4.29 (br, IH, lys a-CHg) ; 4.63, 5.21 (br, 2H, -NH-C 
00-) . 

[0 0 9 9] 

(B) U t/yM^i^l 1 (8 3 mg, 0. 2 4mmol) tDCC (50mg, 0 

. 2 4Bmoi) ^^uut^)lMzmML. 4 x: X' 1 mmMW L f^^, ^j^h^^y 

T^y3j<y:r^^>X^l/> (1. Og, 0. 2«mol) t.V:^^J]yr^J}^Vi^y 
(2 4mg, 0. 2mmol) ^mMLt:!^ UU^)V2^mWHZmr Lt:^o Z<DS.J^m 

^m^2 b'cxemmmwLr^Wi. v^y^y^)i^(- (g4) -emmL. mm^ 
(Dnmmizviyy^i^^^'&r^it^mi2^mr=. (o. 9 7g, jr^9o%) , 

[0 10 0] 

it^m 1 2 (D6^mm^ : 

4/1) (^4/^S) : R f : 0.62 (^y ;^7K^y h) o 
[0101] 

^H-NMR (CDCI3, 5 0 0MHz, 8 (ppm) ) : 1.36 (m, 2H, lys 
r-CHg) ; 1.44 (s, 18H, -CH3) ; 1.49 (m, 2H, lys 8 -CHg) I 1.60, 1.83 (m 
, 2H, lys jS-CHg) : 1.78 (t, 2H, -CHg-C-N-) ; 3.08 (t, 2H, -CHg-N-) ; 3. 
3-3.4 (m, 2H, lys s -CHg) ; 3.36 (s, 3H, -O-CH3) ; 3.64 (PEG); 4.03 (m, 
IH, lys a-CHg) ; 4.70, 5.30 (2H, -NH-C00-) ; 6.79 (IH, -NH-C0-) „ 
[0 10 2] 

(C) >ffc-^'#J12 (0. 5g, 0. 0 9mmol) $:TFA (5mL) izmML, 
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mx^xit^mi 3 (o. 4 4 g, i%) . 

[0 10 3] 

it^m 1 3 (D^mm^ : 

4/1) : Rf : 0.32 (^yx>Jf^y h) „ 

[0104] 

^H-NMR (CDCI3. 5 0 0MHz. 6 (ppm) ) : 1.60 (m, 2H, lys 
T-CHg) ; 1.8-1.9 (m, 4H, -CHg-C-N-, lys 6 -CHg) ; 2.05 (m, 2H, lys )8-C 
Hg) ; 3.06 (t, 2H, -CHg-N-CO-) ; 3.25-3.40 (m, 2H, lys s -CHg) J 3.38 (s 
, 3H, -O-CH3), 3.65 (PEG), 4.15 (m, IH, lys a -CHg) ; 7.64, 7.83, 8.41 ( 
br, 7H, -NH-CO-, -M^) „ 
[0 10 5] 

(D) lli6MllCJ:y^#e)tlfe$^VNVI/^ h>r;i/U^>^##:3 (lOOmg, 
0. 1 5mmol) D C C (3 0mg, 0. ISmmol) 5: ^ D □ AlC^I^ 
2 5''CT' l^r^M#Lfe^. ±ia{Cj;y#e,tlJt^b^tH 3 (2 0 0mg, 0. 
0 Z BrmoX) iLiPH^JVr^ J t^y {A. 5mg, 0. 0 3 7mmol)(D^n 
n7}>;i/A?§mic?gTb:fe. 2 5 -CT' 6 ^^M^Pbfe^, Z.<DKmm^m^V:r,^ 

nn5jN;i/A/^i5fy-;i/=6/i (^*/^») ] T'2^l§^0ig5llimi:-^^ i 

4 ^m^Ltz. (1 8 Omg, IK^7 8%) „ 
[0 10 6] 

4/1) (^M/^M) ] : R f : 0.78 (^/>^3tfy h) . 
[0 10 7] 

I R (cm"l) ; 3305 ( v (T^ K) ) ; 1638 ( v (,^q (7^ F) ) ; 155 
6 (6jj_g (T^ F) ) . 

[0 10 8] 

^H-NMR (CDC I3, 5 0 0MHz, 8 (ppm)) : 0.88 (t, 12H, -CH3 
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) ; 1.25 (s, llOH, -CHg-CHg-, lys r -CHg) ; 1.35-1.90 (br, 22H, lys 6 -C 
Hg, -CHg-C-N-, -N-CO-C-CHg-, lys -CHg) ; 2.00-2.45 (br, 8H, -N-CO-CHg- 
) ; 3.30 (br, 6H, lys £ -CHg) : 3.38 (s, 3H, -O-CH3); 3.43 (br, 2H, -CHg 
-NH-) ; 3.66 (PEG); 4.48 (br, 3H, lys a-CHg) . 
[0 10 9] 

^^C-NMR (CDCI3, 5 0 0MHz, 6 (ppm) ) : 14.12; 22.68; 25. 
79; 26.15; 29.36; 29.42; 29.59; 29.72; 31.93; 59.03; 70.58; 71,95, 
[0 110] 

^312"619^7°12l'^^''^"^®^^^^ • tf-^'fifi- C 58.51; H 9.74; N 1.53 
; O 30.22 ; : C 58.20; H 10.04; N 1.71; 0 30.05, 

[0 111] 

[0 112] 

•trjLt>*>. mMm2\zii^)mhi^rc7.7-ru>( jimmnf^^ (5 0mg, o. o 

4 Snmol) i:DCC (8. 2mg, 0. 0 4mmol) S: □ □7jN;i/Ai: DMFCDM 

^^mK^m-^-^^^'cxinf^mnLtc^. it^miz (7 7mg, o. oi 

5iimol) tV^^)\^r^ J \f:^)Vy (2mg, 0. OlTmmol) n D 

^ 7 -;i/= 6 / 1 m^/m^) ] xi^^m(Dnmm^it^m 1 5 ^# 

HL^t (8 3 mg, ItX^7 8%) o 
[0 113] 
it^m 1 5 ®^|ff^^ : 

4/1) (^»/^4) ] : Rf : 0.78.(^y:^3i<^y h) o 
[0 114] 

IR (cm"l) : 3305 ( v (T^ K) ) ; 1638 {v (T^ K) ) ; 155 
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6 (6j,_j, (T^ K) ) o 
[0 115] 

^H-NMR (CDClg, 5 0 0MHz, 6 (ppm) ) : 0.88 (t, 24H, -CHg 
) ; 1.25 (s, 254H, -CHg-CHg-, lys r -CHg) ; 1.35-1.90 (br, 46H, lys 6 -C 
Hg, -CHg-C-N-, -N-CO-C-CHg-, lys ^-CHg) : 2.00-2.45 (br, 16H, -N-CO-CHg 
-) ; 3.30 (br, 14H, lys e -CHg) J 3.38 (s, 3H, -O-CH3) ; 3.66 (PEG); 4.48 
(br, 7H, lys a-CHg) c 
[0 116] 

[0 117] 

(A) h-^)i^^ym(s. Og, 20. 4Dimoi) , p - h;i/x>:;^;i//}N> 

m(S. 9g, 2 0. 4inmol) fcJ:t>*X7^TU;bT;i/n-;i/ (1 1. 0 g, 4 0 
. Siimol) ^y^y-^y (6 0mL) (c^jHSit^^^KSrlli^^SL/^;?)"^?) 1 0 OXDT' 

i4^r^Msgf<5c ^y^yM^mm±hv^2>smmyi^mmx3m. Tf^x-smm 

> |g!^LT^*;i/i5?^>iEi;>'r;i'=^;i/il##Ji 6 $:e^@#;i:bT#7£: (i i. 7 

g, 4X^8 8%) o 
[0 118] 

I Rtc j:Sx:;^5=-;i/M-^a3f^®lf-^ (1736cm"i) ®m^g:^^ ^3 S6?f#i(Z)4^$: 
[0 119] 

(B) y';i/h/\:;/'^r;r-:^ (0. 5 g, 0. 4 3mmoi) ^ >M (0. 

0 9 6 g, 0. 6 5mmol) 5: DM F IC^^ 6 0"CT'2. 5^r4^^L^^, 

m^^xif)iii^ymi^r)\^^jmmi^i 6^r< kj^^t-^al^o T-feN>*^ 
mmi^i 7 (*i§B^(DM3i^'[4fb^^) ^mr=. (o. 4g, 4x^60%) » 
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-NMR (DMSO-d6) j:Sr;b^;i/ap^5g^^;b:^n h > (0. 8 8pp 
m) i:v;i/h/\:^^7r-XgIJ(Z):^n N> (2.7-6.0) (Dm^St^^) 4:^(Drt/J\y 

[0 12 0] 

ti, ;r U If y 5^ F m*ap i: L T t- -5 ^b-^ 5: -^^ U 

[0 12 1] 

(A) IIM#>J2{Cj:U#^tLfe7=-h^XxTn-r;i/U i/>^##;9 (10 0m 
g, 0. 0 6 8mmol) iiDCC (14mg, 0. 0 6 8mmol) UUi^)\^JU\Z 

2/:^^S/>>r^ K (0. 8mg. 0. 0 7 Om«ol) $:^ini.T2 5lC-e6^r^ji 
^^I^IR:^^^ h;i/tCi'5x^5^;i/^-a-fi3f5©lf-^CDffi5g (1730cin"l 

[0 12 2] 

(B) ^ If-y-- (1 5~2 0»f|c) (1 0 Omg) h 

mmwi 9&dmfic^<^lt4x:t'1 2^r^M#u;^o KmmwL^m^Lxm 
, 7"h^T;b^;b:ty if/^^^^K^^^ {^^nmonmmmt^m) 20(11 

Omg) $:#^„ 
[0 12 3] 

mmm 7 

[0 12 4] 
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[0 12 5] 

^^&3,000a)m^mitj)V^^i/)im<D^Vyt^i/^^Uy (3g, Immol) 
tDCC (206m g, ImmoI) 5:^^^ n P 7Jn;1/A (lOmL) (C^^g^it, 

4ff:7Ki^ (6 1 Omg. 10. Inmol) ®^^^7^^;^A^M^C?iTL. 0^)^24 

SS:^-r<5:!}fy;r^i/X^l/>S:#ilbfe (9 7 8mg. JR^3 3%) „ 
[0 12 6] 

Mmm2iz^^)m^tir:L7-h^7.'rru^)vvt/ymmi^Q cioom 

g, 0. OeSnmol) il D C C (14mg, 0. OeSmmol) S: ^ n D /i>;i/AtC 
mm-^-^. 2 5X:X'immmWLt=.^. ^S1i:i:>^5^;WbKmT'^SN-biKn^ 
t/^^i/>>f ^ F (8. Omg, 0. 0 7 0mmol) ^mULX 2 b°CX SmmM 
Wbtc, hJVK^^Ji:^7-JVm'^mM<D\:f~-^0liim (1730cm"l 

) iz^*) ^mm(D^m^muLt=.. zLti-^±m<D^vyi-^i/Ji^iyymmi^ d 

85mg, 0. 0 6 Inmol) (D^fUU^^Ay2^mm^zm1Mb. 25X:T'24^|^M 

m^i/Vij^jiitj^A (^^:i^nn3j>;i/A/x^y-;i/= 6/1 m&) / 

*) ) icj:u5itigL, %mzfi}\^ifsi^^y}\;m^:^^^nmm'm.^m2\^n.m 

LftL (2 2 1 mg, IR^8 1 %) , 
[0 12 7] 

[0 12 8] 
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t^Jit>t>. it^<^21 (lOOmg, 0. 0 2 2inmol) 1 m L ^ D D 
izmMl^DCC (4. 7mg, 0. 0 2 3mmol) , N - H KD ^ i/X ^ ^ 
K (2. 6mg, 0. 0 2 3mmol) ^M^tcio 5 t:T'4 raM^Pbfe^, X-^^ 

5SM%U>^^«^M (6. 69mL, 0. 019«imol) IZM^X^HI. 4 

^U'^h^'yy^ - : Asahipak GS-520) iZX^MLX ^:t^^U\^ym 

#<t:2 2 S:i|f|S#ilbfeo ^(D^:t^U\fymm^2 2 Ufi^ ^ ^ - 

;i/{Cll^Sii:fc<. ^H-NMRICJ: »j;?.^2/>>f ^ Ka©lf-^ (2.83ppm) (DM 

fecl:t>*PEG^ (3.36ppm) , rJV^Jim. (0.88. 1.24ppm) fiJl^(Z> If - ^ 
^m^tife^iltcj:^, fb^ifef2 l;;bU;r^nfcf>tc|g-^bTVNSZliiS:5|^b 

fee ^i^a*^jc<fcy, >fb-^ti2 i/^:t^nif>©*g^jttti. liiwmsti 

Ac. 

[0 12 9] 
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-8-, 



.NHJSO; 



CHjO-C-CH 



(CHa)4-NH5S03-^^-CH3 



N- 



<t*«2 : n-1 .Ro= ^^-CH20.Ri»Ra8(CHa)i4CH3 
<b^«J3 : n=1 .Ro=HO.Ri=R2=(CH2)i4CH3 



Ro+C-CH 

\ H 

(CH2)4-Nj-C-R2 <bd164 : n=1 .Ro=HO.Ri=R2=(CH2)i2CH3 

"o <tft«l5 :rte1.Ro=HO.Ri-R2-(CHa)ieCH3 



Ro-foCHaCH2-);7CH2-N-|-C-CH^^ 



N- 



(CHa)4-N--C-R2 



0 
II 

-C-R, 



<b^«l6: n=1 .Ro=CH3.Rt=R2«(CHa)i4CH3 



O N- 
II ^ /H 
C-CH 

\ 



(CH2)4-N 



0 

.{l.p^ it^^l n=2.Ro=HO,Ri=R2=(CH2)i4CH3 

it-^m n=2,Ro=HO.Ri=R2=(CH2)i2CH3 

• C- Rj it-kHiS n=2.Ro=HO,Ri=R2=(CH2)i6CH3 
nil 
O 



Ro-f OCH2CH2jh;-CH2-N- C-CH 
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